Comparison of Dijkstra’s Shortest Path Algorithm with  Genetic Algorithm for Static and Dynamic Routing  Network by Yagvalkya Sharma et al.
International Journal of Electronics and Computer Science Engineering              416 
 
                          Available Online at www.ijecse.org                                            ISSN: 2277-1956 
 ISSN-2277-1956/V1N2-416-425                                                                     
Comparison of Dijkstra’s Shortest Path Algorithm with 
Genetic Algorithm for Static and Dynamic Routing 
Network 
Yagvalkya Sharma  
1, Subhash Chandra Saini 
2, Manisha Bhandhari 
 3,  
1, 2,3Electronics Dept. University College of Engg.
 RTU, Kota 
Email- 
1yagvalkya@gmail.com,
2saini87totoday@gmail.com, 
3mb_eck@yahoo.com, 
 
Abstract: In this paper we calculate the Shortest path between Source and Destination node for Static and 
Dynamic Routing Networks. First we applied Dijkstra’s Algorithm (DA) and then Genetic Algorithm (GA) to 
find the Shortest Path. Both the Algorithms provide the same solution. The results affirmed the potential of 
Genetic Algorithm. We will compare the Execution Time for both Algorithms and find that DA takes more 
time in finding the optimum path, as compared to GA. So, GA has the potential to replace DA in finding the 
shortest path for Network Topologies. Simulation results are performed for both Algorithms on MATLAB 
and GENETIC ALGORITHM TOOL. 
Keywords— Dijkstra’s algorithm, Genetic algorithm, Routing 
I-INTRODUCTION 
Routing is a process of transferring packets from source node to destination node with minimum cost[5][6]. Cost 
factors may be the distance of a Router, network throughput of a link or link availability and reliability expressed as 
simple unit les numbers. Hence routing algorithm has to acquire, organize and distribute information about network 
states. It should generate feasible routes between nodes and send traffic along the selected path and also achieve 
high performance. Routing process uses a data structure called routing table at each node to store all the nodes 
which are at one hop distance from neighbor node. 
It also stores the other nodes along with the number of hops to reach that node, followed by the neighbor node 
through which it can be reached. Router decides which neighbor to choose from routing table to reach specific 
destination. 
A. Static routing 
Static routing is a data communication concept describing one way of configuring path selection of routers in 
computer networks [5]. The routes added manually to the routing table In these systems, routes through a data 
network are described by fixed paths. An entire network can be configured using static routes. When there is a change 
in the network or a failure occurs between two statically defined nodes, traffic will not be rerouted. 
B. Dynamic Routing 
Adaptive routing describes the capability of a system, through which routes are characterized by their destination, 
to alter the path that the route takes through the system in response to a change in conditions [7]. The adaptation is 
intended to allow as many routes as possible to remain valid.  
For finding the shortest path, Dijkstra’s algorithm is used. Dijkstra's algorithm, conceived by Dutch computer 
scientist Edsger Dijkstra in 1956 and published in 1959[5] [7], is a graph search algorithm that solves the single-
source shortest path problem for a graph with nonnegative edge path costs, producing a shortest path tree. This 
algorithm is often used in routing and as a subroutine in other graph algorithms. 
II. DIJKSTRA’S ALGORITHM [7] 
The Dijkstra’s algorithm calculates the shortest path between two points on a network using a graph made up of 
nodes and edges. It assigns to every node a cost value, set it to zero for source node and infinity for all other nodes. 
The algorithm divides the nodes into two sets: tentative and permanent. It chooses nodes, makes them tentative, 417 
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examines them, and if they pass the criteria, makes them permanent. The algorithm can be defined by the following 
steps:  
1. Start with the source node: the root of the tree. 
2. Assign a cost of 0 to this node and make it the first permanent node. 
3. Examine each neighbor node of the node that was the last permanent node. 
4. Assign a cumulative cost to each node and make it tentative. 
5. Among the list of tentative nodes  
a. Find the node with the smallest cumulative cost and mark it as permanent. A permanent node will not be 
checked ever again, its cost recorded now is final. 
b. If a node can be reached from more than one direction, select the direction with the shortest cumulative cost. 
6. Repeat steps 3 to 5 until every node becomes permanent. 
 
Figure1.Network Topology 
If the algorithm is applied to the network in figure (1) to calculate the shortest path between the source node A(1) 
and the destination node B(7),the shortest path will be 1-3-6-7 with cost 23. 
III. GENETIC ALGORITHMS 
Genetic Algorithms (GAs) was invented by John Holland [4]. Holland proposed GA as a heuristic method based 
on “Survival of the fittest”. GA was discovered as a useful tool for search and optimization problems. 
A. Search Space [4] 
Most often one is looking for the best solution in a specific set of solutions. The space of all feasible solutions (the 
set of solutions among which the desired solution resides) is called search space (also state space). Each and every 
point in the search space represents one possible solution. Therefore each possible solution can be “marked” by its 
fitness value, depending on the problem definition. With Genetic Algorithm one looks for the best solution among a 
number of possible solutions represented by one point in the search space i.e.; GAs are used to search the search space 
for the best solution e.g., minimum. The difficulties in this ease are the local minima and the starting point of the 
search. A very important point is that genetic algorithms always consider a population of solutions. Keeping in 
memory more than single solution attach iteration offers a lot of advantages. The algorithm can recombine different 
solutions to get better ones and so, it can use the benefits of assortment. 
B. Random Search [4] 
Random search is an extremely basic method. It only explores the search space by randomly selecting solutions 
and  evaluates  their  fitness.  The  efficiency  of  GA  is  extremely  dependant  on  consistent  coding  and  relevant 
reproduction operators. If the reproduction operators are just producing new random solutions without any concrete IJECSE,Volume1,Number 2  
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links to the ones selected from the last generation, the genetic algorithm is just doing nothing else that a random 
search. Random search does have a few interesting qualities. However good the obtained solution may be, if it’s not 
optimal one, it can be always improved by continuing the run of the random search algorithm for long enough. The 
evolution  from  one  generation  to  the  next  one  involves  mainly  three  steps:  fitness  evaluation,  selection  and 
reproduction. First, the current population is evaluated using the fitness evolution and then ranked based on their 
fitness.  A  new  generation  is  created  with  the  goal  of  improving  the  fitness.  Simple  GA  uses  three  operators: 
reproduction, crossover and mutation. First selective reproduction is applied to the current population so that the 
string makes a number of copies proportional to their own fitness. This results in an intermediate population. Second, 
GA selects “parents” from the current population with a bias that better chromosome are likely to be selected. Third, 
GA reproduces “children” (new strings) from selected parents using crossover and/or mutation operators. 
IV.ROUTING SOLUTION USING GENETIC ALGORITHM [1] [4] 
Before going to solve the given network by using the Genetic Algorithm Tool, we have to first understand the 
basic aspects of GA. suppose we have the Static Network as shown in fig(2). Now GA works as: 
￿ first, let us consider different paths from the source 
Node to the destination node.i.e, 
Parent path 1: 1-3-5-7-9-10 
Parent path 2: 1-2-4-7-9-8-10 
Parent path 3: 1-2-4-6-8-10 
Parent path 4: 1-2-3-5-6-8-10 
 
Figure (2) Network Topology For Simulation 
￿Secondly, the paths are encoded using binary numbers where each node is encoded by 4-bits, as shown in table 
below,                                                      Table (1) Connection between the nodes 419 
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￿Thirdly,  made  chromosomes  according  to  the  parent  paths,  where,  each  number  is  represented  by  its 
corresponding binary bits, i.e., 
Chromosome A: 0001 0011 0101 0111 1001 1010 
Chromosome B: 0001 0010 0100 0111 1001 1000 1010 
Chromosome C: 0001 0010 0100 0110 1000 1010 
Chromosome D: 0001 0010 0011 0101 0110 1000 1010 
Now, the fitness function is given by; 
 
Where c (i)[g (i)g(i+1)]=cost between node g(i) and adjacent node g(i+1).If the path in not feasible, its fitness 
value is equal to zero. 
Now, according to the fitness function, we calculate the cost of that path. E.g., the parent path 1 is (1-3-5-7-9-10), 
so, its cost acc. To the fitness function is (10+9+2+10+8=39). 
Calculating the costs of all the parent paths, as calculated above, we have summarized all costs in the following 
table: 
Table (2) Fitness Values For different Paths 
 
MIN:      39     .0185 
MAX:     54     .0256 
Next, we have to perform Crossover, 
￿ Before cross over 
Chromosome A: 0001 0011 0101 0111 1001 1010 
Chromosome B: 0001 0010 0100 0111 1001 1000 1010 
Chromosome C: 0001 0010 0100 0110 1000 1010 
Chromosome D: 0001 0010 0011 0101 0110 1000 1010 IJECSE,Volume1,Number 2  
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Bold bits represent those bits where crossover is to perform. The bold bits in A goes to the place of B, and vice-
versa, similarly, interchanging of bits takes place between C and D. 
So, the bits after crossover may be represented as: 
￿ After crossover 
Chromosome A: 0001 0011 0101 0111 1001 1010 
Chromosome B: 0001 0010 0100 0111 1001 1000 1010 
Chromosome C: 0001 0010 0100 0101 1000 1010 
Chromosome D: 0001 0010 0011 0110 0110 1000 1010 
PATH AFTER CROSSOVER 
Chromosome A (PATH):1-3-5-7-9-10 
Chromosome B (PATH):1-2-4-7-9-8-10 
Chromosome C (PATH):1-2-4-5-8-10 
Chromosome D (PATH):1-2-3-6-6-8-10 
Since the path C and D is not exists, as there is no link between the nodes 4 and 5, and node 3 and 6. So, their 
fitness value is zero as it is INFEASIBLE path. So, the new table is formed as 
Table (3) Fitness values After Crossover 
 
￿ our next step is to perform Mutation 
In mutation, any of the bits are flip from 1 to 0 or vice versa. So, we take the bits after crossover. i.e, 
Chromosome A: 0001 0011 0101 0110 1001 1010 
Chromosome B: 0001 0010 0011 0111 1001 1000 1010 
So, after performing mutation, we are not getting the optimum result, so we stop after crossover, with min 
cost=39 and path 1-3-5-7-9-10. 
All these operations of GA can be done, if we use GA TOOL, just we have to write its fitness function. 
V.SIMULATION WORK 
Routing Networks in Matlab 
1. Static Routing Network 
Consider the network topology for Static Routing in figure (2). The numbers across each link represent distances 
or weights. The objective is to find the shortest path for the source node 1 to reach destination node 10. The following 
network is solved in MATLAB by using Dijkstra’s Algorithm. 
Dijkstra’s Algorithm 
Matlab results 421 
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Figure (3) Matlab Results for Static Routing Network 
Figure (3) shows the Matlab results for static routing network. We obtain the following results, i.e. cost=39and 
shortest path= {1-3-5-7-9-10}.Biography shows the Static routing network. For calculating the elapsed execution 
time for this program, we have to include two commands, tic and toc. Tic, is included at the start of the program and 
toc, is included at the end of the program. 
Elapsed time for this network is 0.853548 sec .i.e. 
 
Figure (4).Execution Time for Static routing in Matlab 
2. Dynamic Routing Network 
Now consider a Dynamic Network in which all nodes are connected to each other, so that when the network 
conditions changes, next optimum path is selected for Routing. Every time when the topology changes, next best path 
is selected. The dynamic network for figure (2) can be created by connecting all nodes together to the next nodes. 
Matlab results 
When this dynamic network is solved to find the shortest path by using Dijkstra’s algorithm we find the following 
results IJECSE,Volume1,Number 2  
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.   
Figure (5) Matlab Results for Dynamic Routing Network 
Figure (5) shows the Matlab results for dynamic routing network. We obtain the following results, i.e. cost=30and 
shortest path = {1-3-4-6-9-10}. Biograph shows the Dynamic routing network. 
 Elapsed time for this network is 0.877171 sec .i.e.  
 
Figure (6) Execution Time for Dynamic Routing in Matlab 
3. Solution of Static Routing Network Using Genetic Algorithm 
A .Results when Fitness function is evaluated using Matlab 
If we want to solve the Network to find the shortest path by using Genetic Algorithm(GA), we have to first 
formed a FITNESS FUNCTION, so that GA calculates the fitness value of each path and then provides the path with 
low path cost and high Fitness value, since both are inversely proportional to each other. Suppose we want to 
maximize the quadratic equation (x*x+ 3*x+2), then the m-file can write to calculate its fitness function as: 
Function z=quadratic(x); 
Z=(x*x+3*x+2); 
Similarly, we have to write the fitness function for finding the costs of different paths for static network. After 
writing the m file, when we run this program, we have the following results 
 
Figure (7) Results of fitness function 423 
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In fitness function, when we enter the path {1-3-5-7-9-10}, It provides the cost of that path y=39, its fitness value, 
d=0.0256and the elapsed time = 0.000216. If we compare this with the results of static network when solved by 
using Dijkstra’s algorithm, we find that, both provide the same result of cost=39, but the difference is elapsed time. 
B. Results when Fitness function is evaluated using GENETIC ALGORITHM TOOL (GA TOOL) 
Now the Fitness function written above, is used in GA TOOL for initialization of this tool enter “gatool” in the 
command window. When this tool is opened, write the name of the fitness function as { @”name of the fitness 
function”}, then enter the no. of variables, here it is 10 as there are 10 nodes for static network. When we press the 
start  button  of  the  tool,  it  starts  optimization.  After  51  Iterations,  its  shows  the  value  of  objective 
function=39.GATOOL shows the same value of as shown by static network using Dijkstra’s Algorithm and then the 
value obtained using Fitness Function. Now for the elapsed time in execution of 51 iterations, we have the following 
results, 
 
Figure (8) Elapsed time in GATOOL 
When we used GATOOL for evaluating fitness function, then the elapsed time= 0.000054, which is very much 
less as compared to our previous results. : 
The following plots  also obtain  after the  completion of 51 iterations i.e., Fitness value  plot,  Current  Best 
Individual, Average distance Between Individual and Best mean scores. 
The following plots also confirmed our results. 
a. Best Fitness Value 
 
b. Best Individual 
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c. Average Distance 
 
4. Solution of Dynamic Routing Network Using Genetic Algorithm 
A .Results when Fitness function is evaluated using Matlab 
Similarly, for Dynamic Networks, when fitness function is evaluated, the elapsed time is = 0.000190 sec with 
Cost = 30. 
B. Results when Fitness function is evaluated using GENETIC ALGORITHM TOOL (GA TOOL) 
Similar  operations  are  performed  for  Dynamic  Networks,  and  after  51  iterations,  the  elapsed  time  will  be 
calculated as: 
 
Figure (9) Elapsed time in GATOOL for Dynamic Network 
So, Elapsed Time = 0.000054 sec 
Following Plots are also obtained: 
a. Best Fitness Value 
 425 
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b. Best Individual 
 
c. Average Distance 
 
VI. CONCLUSION 
From all the results, we can say that Genetic Algorithm has the potential that gave then same results as Dijkstra’s 
Algorithm. The only difference is in the execution time  
Table (4).Different Execution time 
 
From Table (4), we can say that Genetic Algorithm Tool is best in solving network Routing Problems. 
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